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Acronym List
cc  cubic centimeter 
EE  End Effector 
g  gram 
GC/MS Gas Chromatograph/Mass Spectrometer 
IDEQ  State of Idaho Department of Environmental Quality 
INEEL  Idaho National Engineering and Environmental Laboratory 
INTEC Idaho Nuclear Technology and Engineering Center 
l  liter 
LDUA  Light Duty Utility Arm 
M  Molar 
mg  milligram 
ml  milliliter 
N  Normal 
ng  nanogram 
NWCF  New Waste Calcining Facility 
PEWE  Process Equipment Waste Evaporator 
psig  pounds per square inch gage 
ppb  part per billion 
ppm  part per million 
RCRA  Resource Conservation and Recovery Act 
STAR  Science Technology Applications Research (Center) 
TCA  1,1,1-Trichloroethane 
TFF  Tank Farm Facility 
TOC  total organic carbon 
µl  microliter 
VOC  volatile organic constituents 
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1.0 BACKGROUND 
The double needle sampler testing is a continuation of previous test series that 
investigated the fate of organic species in the Process Equipment Waste Evaporator  
(PEWE) system at the Idaho Nuclear Technology and Engineering Center (INTEC).  This 
test series was designed to investigate the effects of operation of the double needle 
sampling systems  on volatile organic constituents in an acidic feed matrix.  
The PEWE, located in CPP-604, reduces the volume of mixed waste sent to the 
Tank Farm Facility at the INTEC.  The PEWE system consists of feed tanks for 
accumulation of waste solutions, two evaporator trains for processing the waste solution, 
a bottoms collection vessel, and condensate collection vessels.  The waste solutions are 
transferred from the feed tanks to the evaporator vessel, where the solution is heated and 
circulated through the evaporator.  The overhead vapors generated in the evaporator are 
condensed and transferred to the PEW condensate collection tanks.  The condensate is 
accumulated in the condensate collection tanks for further processing at the Liquid 
Effluent Treatment and Disposal Facility, CPP-1618.  The remaining solution is 
circulated through the evaporator until procedurally designated limits are met, at which 
time the solution is transferred to the bottoms collection vessel.  The bottoms are 
eventually transferred to the Tank Farm Facility for storage. 
Although extensive process information is available regarding wastes processed 
in the PEWE, there is less information regarding hazardous organic constituents.  
Hazardous organic species have been discharged to the PEWE system as a result of past 
operating practices.  Studies were conducted to determine the fate of the organic 
compounds in the INTEC Tank Farm,1 but these studies did not address the effects of the 
evaporation process on the fate of the organics.  SAIC has conducted four bench-scale 
evaporator and two Light Duty Utility Arm tests to evaluate the fate of spiked organics in 
a high and low molarity nitric acid simulated feeds.  The results of these tests indicated 
that INTEC sample collection and handling procedures do not significantly effect the 
concentration of volatile organic or semi-volatile organic constituents in the waste 
stream.2
1.1. Previous Organic Partitioning Tests  
In 1998 a series of organic partitioning tests were initiated at SAIC’s Science 
Technology Applications Research (STAR) Center located in Idaho Falls, Idaho.  These 
tests were designed to support the Idaho National Engineering and Environmental 
Laboratory (INEEL) INTEC permitting, regulatory, and closure decision makers.  
Primary test objectives included: 
• Quantify organic partitioning that results from STAR Center bench-scale evaporator  
operation,
• Quantify organic losses that result from operation of the Light Duty Utility Arm  
(LDUA) sampler end effector, and 
• Determine organic losses that may be attributed to INTEC sampling procedures. 
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1.2. Conclusions from Previous Organic Partitioning Tests  
Test series conclusions were based on quantitative data analysis as well as 
qualitative observations.  Results provided a representation of the fate of organics in the 
PEWE system and LDUA sample end effector.   
1.2.1. Bench-Scale Evaporator Conclusions 
Analytical data revealed that up to 75% of the volatile organics and 40% of the 
semi-volatile organics spiked to the PEWE feedstock were destroyed, decomposed, 
reacted, or volatilized prior to evaporator processing.  This percentage may be dependent 
upon the physical properties (e.g. vapor pressure) of each compound.2
Bench-scale PEWE bottoms were virtually free of volatile organic compounds.  
Given that the bench-scale feedstock was spiked with 3-4 orders of magnitude higher  
volatile organic constituent (VOC) concentrations than found at INTEC, it is reasonable 
to conclude that detectable VOC concentrations will not be present in the TFF and were 
not introduced to the calciner.  It is likely, however, that semi-volatile compounds 
processed through the PEWE will be present in the TFF and calciner feed. 
Analytical data did not conclusively indicate that INTEC sample collection and 
handling procedures effect VOC or SVOC concentrations.  Figures 1-1 and 1-2 below 
present simplified partitioning mass balances, from bench-scale evaporator operation, of 
volatile and semi-volatile organics.2
Figure 1-1:  PEWE Volatile Organic Partitioning 
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Figure 1-2:  PEWE Semi-Volatile Organic Partitioning 
  [Basis = 100 mass units] 
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1.2.2. LDUA End Effector Conclusions 
Analytical data indicated that LDUA sample EE operating vacuums effect 
volatilization of organic species in simulated tank heel residue.  Each operating vacuum 
yielded consistent data resulting in a good material balance about the end effector.  The 
data indicated that the higher the operating vacuum, the greater the resulting volatile 
organic volatilization.  Based on LDUA testing, it was recommended that the end effector 
be operated at the lowest operating vacuum allowed by the heel matrix.  Figure 1-3 below 
presents a simplified volatile organic balance about the LDUA sample EE.2
Figure 1-3:  LDUA Sample EE Volatile Organic Partitioning 
  [Basis = 100 mass units] 
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2.0 TEST OBJECTIVES 
In February 2001, the results of previous organic partitioning testing were 
presented to the State of Idaho Department of Environmental Quality (IDEQ).  At this 
time, the IDEQ requested that additional testing be performed to statistically quantify 
potential losses of volatile organic species that may be attributed to the double needle 
sampling systems currently utilized at INTEC.   As such, the double needle sampler 
testing was designed to determine the effects of operation of the double needle sampling 
systems on volatile organic species that have potentially been introduced into the PEWE 
system. 
3.0 BENCH-SCALE PROCESS EQUIPMENT 
The bench-scale PEWE system was been designed and constructed at the SAIC 
Science and Technology Applications Research (STAR) Center to model typical PEWE 
system operations.  The bench-scale system consists of a feed tank, evaporator vessel 
with an attached thermosiphon reboiler, bottoms collection tank, condensate collection 
tank, and tank sampling station.   
Testing of the double needle sampler system utilized the feed tank, sample station, 
and vessel off-gas systems only. An image of the STAR Center bench-scale evaporator 
system is presented as Figure 3-1 and a flow diagram of the bench-scale system is shown 
in Figure 3.2.  The only modification to the bench-scale evaporator system for double 
needle sampler testing was the addition of a mechanical mixer to the feed tank 
Figure 3-1:  STAR Center Bench-Scale Evaporator System 
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A sampling station and associated piping was assembled as part of the bench-
scale system for the previous test series.  The sample station was designed to model 
existing sample stations at INTEC.  The double needle sample assembly was supplied by 
INTEC and is identical to the sample assemblies used at INTEC.   
The sampling station can sample solutions from the feed tank, bottoms tank, and 
condensate tank. The sample station consists of a double hypodermic needle sampler and 
a larger volume sample receiver.  An air jet is used to initiate sample flow through the 
sample station and recirculate the sample back to the respective tank.  The hypodermic 
needle sampler consists of a double hypodermic needle sample assembly to which a 
sample bottle, fitted with a neoprene or Teflon diaphragm, can be attached.  When the air 
jet is actuated, the sample flows into the sample bottle through one needle (the long 
needle) and exits through the other (the short needle), filling the sample bottle.  This 
sampling method results in headspace in the top of the sample bottle.    The double needle 
sampler was used exclusively throughout this testing.  Figure 3-3 and 3-4 are images of 
the double needle sampling system. 
Figure 3-3 Double Needle Sampler 
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Figure 3-4  Double Needle Sampler with Sample Bottle  
4.0 DOUBLE NEEDLE SAMPLER TEST SUMMARY 
4.1. Feed Preparations 
Previous organic partitioning testing at the SAIC STAR Center was used to 
determine organic species spiking concentrations.  Bench-scale evaporator tests in 
September, 1998, (Test 1 and 2) spiked target organic constituents to a concentration of 
1,000 mg/l in the feed, which is 3-4 orders of magnitude higher than concentrations 
typical of INTEC waste streams.  Data analysis revealed that this concentration could be 
lowered while still maintaining acceptable detection limits for the target organic 
constituents.
Additional organic partitioning tests in both the bench-scale evaporator system 
and with the LDUA end effector (from October 1998 to March 2000) utilized target 
organic constituents that were spiked to a concentration of 100 mg/l in the feed.  These 
concentrations were still an order of magnitude higher than typical INTEC waste streams, 
but were required to help ensure detection of the target organics by the analytical 
laboratory.
The concentration of organic and inorganic constituents in the feed solution for 
the double needle sampler testing was similar to previous organic partitioning tests.
Operations and sampling procedures were provided in a test plan entitled Organics
Partitioning Resulting from Operation of an INTEC Double Needle Sampler3 which is 
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provided as Attachment 1.   Double needle sampler testing was conducted the week of 
July 9, 2001.  All key operational and sampling procedures/parameters as well as 
significant testing observations were documented in a bound logbook.  Copies of the 
logbook entries and datasheets are provided as Attachment 2. 
Simulated feed materials were generated at the STAR Center to model known 
acid waste feed solutions processed in the PEWE system at INTEC.  Organics were 
spiked into 44 liters of nitrated acid feed to concentrations of 100 mg/l.  Organic 
constituents were added in greater concentrations than are typically found in INTEC 
waste streams.  This helps ensure that the analytical methods applied to the sample 
solutions are capable of detecting the organic constituents present in the solutions.  Table 
4.1 shows the chemical species that are present in the simulated waste stream, the desired 
concentrations of the chemical, and the quantity of chemical required to obtain the 
desired concentration.  The target volatile organics for this testing were carbon disulfide, 
toluene, and 1,1,1-trichloroethane. 
Table 4-1:  Double Needle Sampler Feed Solutions (for 44 Liters of feed) 
Acid Feed 
Species
Chemical 
Formula 
MW 
(g/mole) Desired 
Conc.  Units 
Required 
Quantity (g) 
Acid   63.01 1.2 N 3.34 L 
Nitrate      
     Aluminum Al(NO3)3 Solution 2.2 Molar 5.4 g/l 4.00 L 
     Calcium Ca(NO3)2*4H2O 236.15 0.166 g/l 43.0 
     Iron Fe(NO3) *9H2O 404.02 0.008 g/l 2.55 
 Sodium/Potassium NaNO3 85.01 3.954 g/l 643.0 
Carbon Disulfide CS2 76.14 100 mg/l 3.48 ml 
Toluene C6H5CH3 92.14 100 mg/l 5.08 ml 
1,1,1-Trichloroethane CH3CCl3 133.40 100 mg/l 3.29 ml 
The organic species present in the waste stream were spiked directly to the feed 
tank after negative pressure to the system had been established.  The feed solution was 
mechanically mixed to help ensure the feed homogeneity prior to performance of the 
double needle sampler testing.   
4.2. Test Methodology and Sample Collection 
After completion of feed preparation activities, the feed solution was 
mechanically mixed for 4 1/2 hours.  The sampling rational for the double needle sampler 
testing was to collect a total of twenty feed solution samples for comparison of volatile 
organic constituent concentrations.  Ten samples were collected using the double needle 
sample system and ten samples were collected from the feed tank drain.
For comparison purposes, one sample was collected using the double needle 
sampling system and a second sample was immediately collected from the feed tank 
drain (spigot sample).  This procedure was repeated until the full twenty samples were 
collected.  Table 4-2 lists the samples identification number, sample location, analysis 
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type, and required sample volume for the double needle sampler testing. The samples 
collection methods for the double needle sampler system and the feed tank are discussed 
in the following sections. 
Table 4-2:  Double Needle Sampling System – Sampling Requirements 
Sample ID No. Description Analytes Volume 
Feed Tank 
Sample 
05-FT-01 Direct Feed Tank Sample Target 120 ml 
05-FT-02 Direct Feed Tank Sample Target 120 ml 
05-FT-03 Direct Feed Tank Sample Target 120 ml 
05-FT-04 Direct Feed Tank Sample Target 120 ml 
05-FT-05 Direct Feed Tank Sample Target 120 ml 
05-FT-06 Direct Feed Tank Sample Target 120 ml 
05-FT-07 Direct Feed Tank Sample Target 120 ml 
05-FT-08 Direct Feed Tank Sample Target 120 ml 
05-FT-09 Direct Feed Tank Sample Target 120 ml 
05-FT-10 Direct Feed Tank Sample Target 120 ml 
Double Needle 
Samples 
05-DN-11 Double Needle Sample Target 120 ml 
05-DN-12 Double Needle Sample Target 120 ml 
05-DN-13 Double Needle Sample Target 120 ml 
05-DN-14 Double Needle Sample Target 120 ml 
05-DN-15 Double Needle Sample Target 120 ml 
05-DN-16 Double Needle Sample Target 120 ml 
05-DN-17 Double Needle Sample Target 120 ml 
05-DN-18 Double Needle Sample Target 120 ml 
05-DN-19 Double Needle Sample Target 120 ml 
05-DN-20 Double Needle Sample Target 120 ml 
Field Blank 
Sample 
05-QC-21 Distilled Water Field Blank TOC 80 ml 
05-QC-22 Distilled Water Trip Blank TOC 80 mL 
05-QC-23 Cross Contamination Sample TOC 80 ml 
4.2.1. Sample Collection Using the Double Needle Sampler 
The double needle sample station was designed and fabricated to model existing 
PEWE sampling capabilities.  The double needle sampler and air jet were supplied by 
INTEC.  Operation of the sampling station was similar to the approved INTEC liquid 
sampling procedures.   
To begin sampling, the sample bottle was connected to the sample station by 
piercing the diaphragm with a double-hypodermic needle sampling assembly.  Once 
connected, the sample stream was circulated through the sample bottle with the use of an 
air jet and air lift.  The sample stream flowed into the bottle through one needle and 
exited through the other, filling the bottle.  The sample stream was recirculated for 10 
minutes on the first sample bottle.  The double needle sampler was then isolated by 
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closing the inlet and outlet isolation valves, the sample bottle was removed from the 
double needle sampler, a new sample bottle was connected to the sample station, and the 
sample stream was recirculated through the second bottle for 5 minutes.  This procedure 
was repeated until four samples bottles were filled using the double needle sampler. 
As shown in Table 4-2, the analytical laboratory required 120-ml of sample 
volume for performance of the volatile organic analysis.  Since sampling with the double 
needle sampler results in head space being present in the sample vials, four 40-ml sample 
vials were required for each sample series using the double needle sampling system.  
Sample collection and analysis of volatile organic species requires that no head space be 
present in the sample containers.  Therefore, the fourth sample vial collected was used to 
fill the first three sample vials, the punctured septa were replaced, and the resultant 
sample volume was 120-ml.  
Previous studies at INTEC have analyzed and recommended operating conditions 
for jet transfer systems.  The preferred minimum sample circulation rate is 100 ml/min 
and a rate of 200 – 300 ml/min is considered a good circulation rate.4  The flow rate of 
the sample stream through the double needle sampler was measured at the conclusion of 
the double needle sampler testing.  The flow rate was measured by placing a 1 liter 
graduated cylinder on the sample return line and recording the volume of liquid that was 
transferred to the cylinder in 1 minute.  The sample stream flow rate was determined to 
be 270 ml/min and would be considered a good recirculation rate. 
The double needle sample system was operated with an initial sample 
recirculation time of 10 minutes and three subsequent recirculation times of 5 minutes 
each.  The 10 minute recirculation would result in 2700 ml (2.7 l) of sample stream 
recirculating through the double needle sampler, which was approximately 6 percent of 
the total feed volume.  Each subsequent 5 minute recirculation would result in 1350 ml 
(1.35 l) of sample stream recirculating through the sample system, which was 
approximately 3 percent of the total feed volume.   
Overall, 6750 ml (2700 ml + 3*1350 ml) of sample stream was recirculated 
through the double needle sampler to obtain the 120-ml of sample volume required for 
analysis.  This equates to approximately 15 percent of the total feed volume being 
recirculated for each sample series obtained using the double needle sampler. 
4.2.2. Sample Collection from the Feed Tank Drain 
The feed tank samples were collected directly into 40-ml amber glass vials with 
Teflon lined septum.  Three amber glass vials were required for each sample to obtain the 
desired 120-ml of total sample volume.  The procedure for collecting direct feed tank 
samples is listed below: 
1. Place a container below the feed tank drain valve . 
2. Open the feed tank drain valve and allow feed solution to flush the drain 
line, then close the feed tank drain valve 
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3. Place an empty sample container below the feed tank drain valve. 
4. Open the feed tank drain valve and allow the solution to gravity flow into 
sample container. 
5. When the sample container is full, close the drain valve. 
6. Put the lid on the sample container, verify zero headspace, and place the 
sample container in the required shipping device for shipment to the 
analytical laboratory. 
4.3. Analytical Results 
All samples were analyzed by Hauser Laboratories located in Boulder, CO.
Liquid organic samples were analyzed with a gas chromatograph/mass spectrometer 
(GC/MS) in accordance with SW 846-8260 guidelines.  Liquid sample calibration curves 
for each analyte ranged from 50 ng to 400 ng.  The chain of custody forms and the 
analytical package received from Hauser is included in Attachment 3.  Hauser 
Laboratories conducted the analyses for the previous organic partitioning studies and is 
familiar with the intricacies of performing volatile organic analyses in an acidic matrix.  
Although every effort was made to minimize data uncertainty, the following factors 
potentially contributed to error.
1. Feed homogeneity:  It was thought that with adequate mechanical feed mixing (5 
hours), the spiked organics would be thoroughly dispersed/homogenized within 
the feed mixture.  During collection of the initial feed tank sample, organic 
globules were visible in the sample bottle.  The organic globules were also 
observed during previous bench-scale evaporator tests that utilized a recirculation 
pump for mixing.  The initial feed tank sample was returned to the feed tank and 
mechanical mixing was reinitiated.  In addition, a small amount of sparge air was 
introduced to the feed tank to promote mixing. 
2. Chemical Reaction:  Organic partitioning testing resulting from typical INTEC 
operations has been conducted since 1998. This testing has resulted in both 
qualitative and quantitative determinations for the partitioning of organics in 
INTEC systems.  However, the rates of reaction and mechanisms between nitric 
acid and volatile organic constituents have not been fully quantified for the 
various INTEC operating scenarios. 
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5.0 DATA INTERPRETATION 
5.1. Double Needle Sampler Test Data 
The primary objective of the double needle sampler testing was to determine the 
effects of operation of INTEC double needle sampling systems on volatile organic 
species that were spiked in known concentrations to a typical PEWE feed solution.  The 
target organic constituents (carbon disulfide, 1,1,1-trichloroethane, and toluene) were 
spiked to a concentration of 100 mg/l in the feed solution, which is an order of magnitude 
greater than concentrations typically anticipated for INTEC waste streams.  This spiking 
concentration helps ensure detection of the target organic constituents by the analytical 
laboratory.
The feed was then mechanically mixed for approximately 4 1/2 hours to 
homogenize the acid matrix and the organics.  After mixing, an initial feed tank sample 
was obtained using the procedure described in Section 4.2.2.  The feed tank drain line 
was flushed into a new, clean container. Organic globules were present in the solution 
drained from the feed tank which indicated in a non-homogenous feed mixture.  The 
samples were added back to the feed tank and the feed tank solution was allowed to mix 
for an additional 30 minutes.  A small amount of air sparge was also applied to the feed 
tank to assist with mixing. 
Sampling activities were then reinitiated with the double needle sampling system.  
Four 40-ml sample bottles were required for each data series collected using the double 
needle sampler.  A feed tank sample series was collected immediately following the 
double needle sampler operation.  Three 40-ml sample bottles were required for each 
direct feed tank sample.   
Table 5-1 lists the analytical results from the double needle sampler testing.  The 
results have been arranged in the order the samples were collected to assist with the 
comparison of the double needle sampler and the direct feed tank samples.  
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Table 5-1.  Analysis of Double Needle Sampler versus Direct Feed Tank  Samples 
for Volatile Organic Constituents. 
 Sample CS2 1,1,1-TCA Toluene
Sample ID Location Time of Day (ng/uL) (ng/uL) (ng/uL) 
05-FT-01A Feed Tank 9:45 3.2 3.69 3.74
05-DN-11A Double Needle 9:20 - 09:45 9.92 10.52 10.32
05-DN-11A (dup) Double Needle 9:20 - 09:45 9.6 10.16 9.96
05-FT-02A Feed Tank 10:11 0.74 0.82 0.68
05-DN-12A Double Needle 09:51 - 10:16 1.31 1.87 1.93
05-FT-02B Feed Tank 10:11 0.49 0.6 0.64
05-DN-12B Double Needle 09:51 - 10:16 0.74 1.12 1.26
05-FT-02B (dup) Feed Tank 10:11 0.5 0.63 0.65
05-FT-03A Feed Tank 10:37 0.48 0.39 0.17
05-DN-13A Double Needle 10:12 - 10:37 0.2 0.31 0.37
05-FT-04A Feed Tank 11:03 0.23 0.18 0.05
05-DN-14A Double Needle 10:38 - 11:03 0.05 0.07 0.1
05-FT-05A Feed Tank 11:30 0.14 0.1 bloq
05-DN-15A Double Needle 11:05 - 11:30 bloq bloq bloq
05-FT-06A Feed Tank 11:56 0.12 0.11 nd
05-DN-16A Double Needle 11:31 - 11:56 nd nd nd
05-FT-07A Feed Tank 12:22 0.08 0.07 nd
05-DN-17A Double Needle 11:57 - 12:22 nd nd nd
05-FT-08A Feed Tank 12:48 nd nd nd
05-DN-18A Double Needle 12:23 - 12:48 nd nd nd
05-FT-09A Feed Tank 13:14 0.06 0.08 nd
05-DN-19A Double Needle 12:49 - 13:14 nd nd nd
05-FT-10A Feed Tank 13:40 0.09 0.09 nd
05-DN-20A Double Needle 13:15 - 13:40 nd nd nd
dup = duplicate 
nd = not detected (detection limit = 0.025 ng/ul 
bloq = below limit of quantitation (0.050 ng/ul) 
1,1,1-TCA = 1,1,1-trichloroethane 
The most obvious trend in the volatile organic data was the consistent decrease in 
the concentration of the organic constituents with each sample series until most of the 
organic species were below the analytical detection limit. The detection limit for the 
organic constituents was 0.050 ng/µl or 50 parts per billion.  This would suggest that the 
nitric acid solution was reacting/decomposing the spiked volatile organic constituents 
and/or the organic constituents were being stripped from solution by the air jet, air 
sparge, air lift.  Both of these mechanisms most likely played a role in decreasing the 
volatile organic concentrations in the feed solution. 
It should be noted that the spiked concentration of the volatile organics (100 
mg/L) was significantly greater than the concentrations that would be typical of INTEC 
waste streams.  The higher concentrations were required to ensure that detectable 
quantities of volatile organics would be present for analysis.  It appears that some air 
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stripping of volatile organic constituents may occur during operation of the double needle 
samplers, however, the air stripping occurs after sample collection and should not 
significantly effect the sample validity.  The effectiveness of air stripping techniques is 
dependent on a number of variables (such as volatile organic concentration, operating 
temperatures, Henry’s Law constants, and flow rates) and the higher spiking 
concentrations in the feed solution may have contributed to observed air stripping 
effects.6
Figures 5-1, 5-2, and 5-3 graphically show the reduction in concentration of the 
target volatile organics for both spigot and double needle samples.  It can be seen that all 
three of the organic constituents follow the same general curve for reduction in 
concentration.  Comparison of the analytical results relative to the time of day the 
samples were obtained results in a good correlation between the double needle and spigot 
samples.  The mean time for the double needle sample period (25 minutes each) was 
utilized to compare the sample results.  Attachment 4 contains photos of the bench-scale 
evaporator system at the SAIC STAR Center.
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5.2. Comparison with Previous Organic Partitioning Tests 
Previous bench-scale evaporator tests concluded that up to 75 percent of the 
volatile organic species spiked to the feedstocks were destroyed, decomposed, reacted, or 
volatilized prior to evaporator processing.  The bench-scale evaporator feeds were steam 
jetted and air sparged prior to being sampled and fed to the evaporator. 
For the LDUA test series, the concentration of the organic constituents in the feed 
solution was 100 mg/l.  The analytical data from Test 2 with the LDUA end effector 
yielded volatile organic constituent concentrations of 0.2 to 1 mg/l, which is a 99 percent 
reduction in the volatile organic constituents concentrations.  The LDUA Test 2 feed 
stock was mechanically mixed for 5 hours prior to sampling with the end effector. 
The double needle sampler testing resulted in a reduction of approximately 90 
percent of the volatile organic constituents after five hours of mechanical mixing 
(including 20 minutes of air sparge) and almost complete reduction by the end of the test.  
This is consistent with the conclusions documented from previous organic partitioning 
tests (bench-scale evaporator and LDUA EE operation) and indicates that the acidic 
nature of the solution plays a key role in the reduction of VOC concentrations in typical 
INTEC waste streams. 
5.3. Comparison with INTEC Sampling 
The double needle sampler test was designed to be a bench-scale operation (44 
liter tank volume) for ease of sample collection and to minimize hazardous waste 
generation.  The proportions utilized in the double needle sampler test are quite different 
from those present in the INTEC waste processing system.   
The blend and hold tanks (VES-NCC-101, -102, and –103) typically hold 3,000 to 
4,000 gallons.  The sparge volume and the volume of air supplied to the airlift may be 
comparable and may similarly affect the solution transported to the sampler.  The PEW 
tanks do receive the sample return from the double needle sampling system and could be 
affected by the air-jet, but this effect would be small due to the large volume of the tanks 
(the evaporator feed sediment tank , VES-WL-132 and the evaporator feed collection 
tank, VES-WL-133 have 4,700 gallon and 19,000 gallon capacities, respectively).9
Analysis of INTEC tank farm facility solutions for volatile organic constituents 
have been consistently less than the minimum quantification level of 10 ng/ml.5  Based 
on the results of the organic partitioning test series conducted at the SAIC STAR Center, 
it is reasonable to infer that any volatile organic constituents introduced to the INTEC 
waste system have been destroyed, decomposed, reacted, or volatilized as a result of 
typical plant conditions and reactions with the nitric acid waste matrix. 
INTEC Double Needle Sampler Final Report, Revision 1, September 24, 2002 20
6.0 CONCLUSIONS  
Test series conclusions are based on quantitative data analysis as well as 
qualitative observations.  The results provide representation of the fate of volatile organic 
constituents and the validity of samples the have been collected using INTEC double 
needle samplers.   
Direct statistical comparison of the double needle and spigot samples is difficult 
due to decomposition, reaction, and/or volatilization of the target organic constituents.  
However, a good correlation between the double needle and spigot samples is observed 
by graphical representation of the analytical data relative to the time of day the samples 
were collected.  This data indicates that samples collected utilizing a double needle 
sampler are comparable to spigot samples. 
After 4 1/2 hours of mixing with a mechanical mixer, organic globules were still 
visible in a sample.  Then after air sparging and mechanical mixing for 30 minutes, the 
first samples were taken and a sequence of sampling every few minutes was initiated.  
More than 90% of the organics were destroyed by the first sample and roughly 60-80% of 
the remaining quantities were destroyed in each 25-minute period through the remainder 
of the test. 
Analytical data, compiled for previous organic partitioning studies (tests 1 
through 4 in the bench scale evaporator and LDUA end effector testing ), indicated that 
volatile organic constituents would be destroyed, decomposed, reacted, or volatilized as a 
result of typical INTEC plant conditions.  The bench-scale evaporator utilized steam 
recirculation and air sparging to mix the tank contents, while the LDUA tests employed a 
mechanical mixer.   A reduction of up to 99 percent of the volatile organic constituents 
concentration was observed in these tests.  The rapid reduction of volatile organics 
concentrations, as evidenced in bench-scale evaporator, LDUA EE, and double needle 
sampler testing, suggests that nitric acid digestion plays a key role in the reduction of 
volatile organic concentrations in typical INTEC waste streams. 
Based on the reduction of volatile organic constituents and previous sampling of 
INTEC tank farm facility solutions, it is reasonable to infer that volatile organic 
constituents introduced to the INTEC waste system are most likely destroyed, 
decomposed, reacted, or volatilized as a result of typical plant conditions and/or reactions 
with the nitric acid waste matrix and will be below quantification limits.  The double 
needle and spigot samples both yielded comparative results.  The double needle sampler 
may contribute to some air stripping of organics, but is negligible compared to the rapid 
degradation of the volatile organic compounds in nitric acid waste solutions.  It is 
unlikely that trace volatile organic concentrations could be detected, in INTEC waste 
streams, utilizing any sampling method. 
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1.0  BACKGROUND 
The Process Equipment Waste Evaporator (PEWE), located in CPP-604, reduces the 
volume of mixed waste sent to the Tank Farm Facility at the Idaho Nuclear Technology 
and Engineering Center (INTEC).  The PEWE system consists of feed tanks for 
accumulation of waste solutions, two evaporator trains for processing the waste solution, 
a bottoms collection vessel, and condensate collection vessels.  The waste solutions are 
transferred from the feed tanks to the evaporator vessel, where the solution is heated and 
circulated through the evaporator.  The overhead vapors generated in the evaporator are 
condensed and transferred to the PEW condensate collection tanks.  The condensate is 
accumulated in the condensate collection tanks for further processing at the Liquid 
Effluent Treatment and Disposal (LET&D) Facility, CPP-1618.  The remaining solution 
is circulated through the evaporator until procedurally designated limits are met, at which 
time the solution is transferred to the bottoms collection vessel.  The bottoms are 
eventually transferred to the Tank Farm for storage. 
Hazardous organic species have been discharged to the PEWE system as a result of past 
operating practices.  Studies have been conducted to determine the fate of the organic 
compounds in the INTEC Tank Farm,1 but these studies did not address the effects of the  
evaporation process on the fate of the organics.  SAIC has conducted four bench-scale 
studies to evaluate the fate of spiked organics in a high and low molarity nitric acid 
simulated feeds.  These results of these tests indicated that INTEC sample collection and 
handling procedures do not significantly effect the concentration of volatile organic or 
semi-volatile organic constituents in the waste stream.2  This test (Test 5) is designed to 
validate the sample collection (double needle sampler systems) and handling procedures 
currently employed by INTEC operations. 
2.0  TEST OBJECTIVES 
The purpose of Test 5 is to determine the effects of operation of the double needle 
sampling systems on volatile organic species that have been introduced into the PEWE 
system.  Data will be evaluated to quantify the fate of organic constituents due to 
sampling system operation.  Results will be incorporated into a final report designed to 
support INTEC RCRA compliance activities.  This will be accomplished as follows: 
1) A mechanical mixer will be added to the PEWE feed tank.  The mechanical mixer 
will ensure a homogenous feed solution for sampling operations. 
2) Samples will be collected and analyzed for spiked organic-constituents.  This will 
involve collecting feed samples directly from the feed tank and also using the double 
needle sampling system.  Samples will then be analyzed for spiked organic 
constituents as well as total organic carbon.
3) Evaluate the effects of the double needle sampling system on spiked organic 
constituents.  This is accomplished by collecting approximately ten direct samples 
and ten double needle samples, in a planned test series, for comparison.  
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4) Verify conclusions drawn from previous bench-scale tests.  Fill in double needle 
sampling system data gaps necessary to support organic partitioning hypotheses. 
3.0  BENCH-SCALE SYSTEM DESIGN 
A bench-scale PEWE system has been designed and constructed at the SAIC Science and 
Technology Applications Research (STAR) Center to model typical PEWE system 
operations.  The bench-scale system consists of a feed tank, evaporator vessel with an 
attached thermosiphon reboiler, bottoms collection tank, condensate collection tank, and 
tank sampling station.  A flow diagram of the bench-scale system is shown in Figure 3.1.  
The only modification to the bench-scale evaporator system for this test was the addition 
of a mechanical mixer to the feed tank. 
A sampling station and associated piping has been assembled as part of the bench-scale 
system.  The sampling station can sample solutions from the feed tank, bottoms tank, and 
condensate tank. The sample station consists of a double hypodermic needle sampler and 
a larger volume sample receiver.  An air jet is used to initiate sample flow through the 
sample station and recirculate the sample back to the respective tank.  The hypodermic 
needle sampler consists of a double hypodermic needle sample assembly to which a 
sample bottle, fitted with a neoprene or Teflon diaphragm, can be attached.  When the air 
jet is actuated, the sample flows into the sample bottle through one needle and exits 
through the other, filling the sample bottle.  This sampling method will result in 
headspace in the top of the sample bottle.   
The sample receiver is a section of stainless steel pipe with an inlet and an outlet for the 
sample solution.  When the air jet is actuated the sample flows into the bottom of the 
sample receiver and exits through the top, filling the receiver.  The sample is then drained 
from the receiver into sample bottles by opening the drain valve located at the bottom of 
the receiver.
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4.0 SYSTEM OPERATIONS 
The following subsections provide the Test 5 operations details. These include feed 
preparation, sampler system operation, sample collection, and system cleaning 
procedures.  Additional subsections address health and safety and waste management.  
4.1  Feed Preparation 
Simulated feed materials will be generated at the STAR Center to model known acid 
waste feed solutions processed in the PEWE system at INTEC.  Organic constituents will 
be spiked in the feed material to determine the partitioning of these species as a result of 
double needle sampling system operation.  Organic constituents are added in greater 
concentrations than are typically found in INTEC waste streams.  This helps ensure that 
the analytical methods applied to the sample solutions are capable of detecting the 
organic constituents present in the solutions.  Table 4.1-1 shows the chemical species that 
are present in the simulated waste stream, the desired concentrations of the chemical, and 
the quantity of chemical required to obtain the desired concentration. 
Table 4.1-1:  Test 5 Feed Solutions (for 44 Liters of feed) 
Acid Feed 
Species
Chemical 
Formula 
MW 
(g/mole) Desired 
Conc.  Units 
Required 
Quantity (g) 
Acid   63.01 1.2 N 3.34 L 
Nitrate      
     Aluminum Al(NO3)3 Solution 2.2 Molar 5.4 g/l 4.00 L 
     Calcium Ca(NO3)2*4H2O 236.15 0.166 g/l 43.0 
     Iron Fe(NO3) *9H2O 404.02 0.008 g/l 2.55 
 Sodium/Potassium NaNO3 85.01 3.954 g/l 643.0 
Carbon Disulfide CS2 76.14 100 mg/l 3.48 ml 
Toluene C6H5CH3 92.14 100 mg/l 5.08 ml 
1,1,1-Trichloroethane CH3CCl3 133.40 100 mg/l 3.29 ml 
The organic species present in the waste stream will be spiked directly to the feed tank 
after negative pressure to the evaporator vessels has been established.  The feed solution 
will be mechanically mixed to help ensure the feed is homogenous prior performance of 
the double needle sampler test series.   
4.2  Start-up Instructions 
       4.2.1    Pre-Start 
4.2.1.1 Turn on the exhaust blower and adjust the bleed air supply valve (OG-
V-127) to provide vacuum in the evaporator system.  The evaporator 
should be operated at slightly negative conditions (~3 inches WC). 
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4.2.1.2 Verify the sample station equipment is properly configured for 
operation.  Verify all vessel drain, sample supply, sample return, and air 
sparge valves are closed.  The peristaltic pump and isolation ball valve 
(F-V-121) provide isolation of feed solution to the evaporator and must 
be turned off and closed, respectively..   
4.2.1.3 Turn on the STAR Center cooling tower to initiate cooling water flow to 
the primary and secondary condensers. 
4.2.1.4 Verify that feed preparations activities have been completed, and that the  
feed tank contains the required volume of feed for the test. 
4.2.2 Feed Preparation 
4.2.2.1 Add the pre-measured organic species to the feed vessel through the
organic addition valve (F-V- 125) located on the top of the feed vessel. 
4.2.2.2 Turn on the mechanical mixing device and allow the feed solution to mix 
for approximately 5 hours. 
 4.3  Sample Collection Instructions 
Samples will be collected to determine organic partitioning associated with double needle 
sample system operations and perform material balances on the constituents present in 
the simulated feeds.   Table 4.3-1 shows a matrix of the required samples, the sample 
location, and volume of sample that will be collected during testing. Special instructions 
for sampling activities will be included in the PEWE Bench-Scale Testing Logbook. 
4.3.1  Sample Collection from Tank Drains 
Samples will be collected from tank drains for comparison to double needle sampling 
system samples.  This will enable direct comparison of the effects of the double needle 
sampler on the removal of organics. 
4.3.1.1  Place a container below the feed tank drain valve (F-V-124). 
4.3.1.2  Open the feed tank drain valve (F-V-124) and allow feed solution to 
flush the drain line, then close the feed tank drain vale (F-V-124). 
4.3.1.3  Place an empty sample container below the feed tank drain valve. 
4.3.1.4  Open the feed tank drain valve (F-V-124) and allow the solution to 
gravity flow into sample container. 
4.3.1.5   When the sample container is full, close the drain valve. 
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4.3.1.6 Put the lid on the sample container, verify zero headspace, and place the 
sample container in the required shipping device for shipment to the 
analytical laboratory. 
Table 4.3-1:  Double Needle Sampler System Sampling Requirements 
Sample ID No. Description Analytes Volume 
Feed Tank 
Sample 
05-FT-01 Direct Feed Tank Sample Target 120 ml 
05-FT-02 Direct Feed Tank Sample Target 120 ml 
05-FT-03 Direct Feed Tank Sample Target 120 ml 
05-FT-04 Direct Feed Tank Sample Target 120 ml 
05-FT-05 Direct Feed Tank Sample Target 120 ml 
05-FT-06 Direct Feed Tank Sample Target 120 ml 
05-FT-07 Direct Feed Tank Sample Target 120 ml 
05-FT-08 Direct Feed Tank Sample Target 120 ml 
05-FT-09 Direct Feed Tank Sample Target 120 ml 
05-FT-10 Direct Feed Tank Sample Target 120 ml 
Double Needle 
Samples 
05-DN-11 Double Needle Sample Target 120 ml 
05-DN-12 Double Needle Sample Target 120 ml 
05-DN-13 Double Needle Sample Target 120 ml 
05-DN-14 Double Needle Sample Target 120 ml 
05-DN-15 Double Needle Sample Target 120 ml 
05-DN-16 Double Needle Sample Target 120 ml 
05-DN-17 Double Needle Sample Target 120 ml 
05-DN-18 Double Needle Sample Target 120 ml 
05-DN-19 Double Needle Sample Target 120 ml 
05-DN-20 Double Needle Sample Target 120 ml 
Field Blank 
Sample 
05-QC-21 Distilled Water Field Blank TOC 80 ml 
05-QC-22 Distilled Water Trip Blank TOC 80 mL 
05-QC-23 Cross Contamination Sample TOC 80 ml 
4.3.2  Sample Station Sample Collection 
A sample station has been designed and fabricated to model existing PEWE sampling 
capabilities.  Operation of the sampling station will be similar to PEWE sampling 
procedures.  The sample station is equipped with a double hypodermic needle sampler 
and a larger sample receiver.  An air jet is used to draw the sample from the respective 
tank through the sample station.  The feed, bottoms, and condensate tanks can be sampled 
using either the hypodermic needle sampler or the sample receiver.   
Sampling will occur after the feed tank has been thoroughly mixed using a mechanical 
mixer.  The feed tank and the hypodermic needle sampler will be used exclusively for 
this test series.  Table 4.3-1 shows the required number of samples and the sample 
volume.  
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4.3.2.1 Verify the sample receiver drain (SS-V-108) and vent valves (SS-V-107) 
are closed. 
4.3.2.2 Attach a sample bottle to the hypodermic sample assembly.  Align the 
long hypodermic needle next to the sample bottle cap’s edge with the 
short hypodermic needle as near the center of the septum as possible. 
4.3.2.3 Push the sample bottle up (with hand positioned on the bottom half of 
the sample bottle) until it is firmly seated against the needle block 
gasket.
4.3.2.4 Position the sample station three-way valves (SS-V-109 and SS-V-110) 
to route sample solution through the hypodermic sampler. 
4.3.2.5 Open the sample supply and sample return isolation valves from the tank 
to be sampled as shown in the table below. 
Note: Feed tank valves (SS-V-112A and SS-V-112B) will be used exclusively 
for this test series. 
Table 4.3-2:  Sample Station Valve Line-up 
Open  Supply 
Valve
Tank To Be 
Sampled 
Open Return 
Valve
SS-V-112A Feed Tank SS-V-112B 
SS-V-113A Condensate Tank SS-V-113B 
SS-V-111A Bottoms Tank SS-V-111B 
4.3.2.6 Adjust the air flow to the sample station airlift to about 0.5 scfh. 
4.3.2.7 Initiate airflow to the sample station air jet to start circulating solution 
through the sample station by throttling valve AIR-V-106.  Record the 
air supply pressure and air flow rate to the air jet.  The air flow through 
the jet should be between 5 and 20 scfh. 
4.3.2.8 Allow the sample to recirculate through the sample station for 10 
minutes.  If multiple samples are required from the same tank, circulate 
solution for each subsequent sample through the sample station for 5 
minutes. 
4.3.2.9 After the sample has circulated for the specified period of time, shut off 
the air supply to the air jet by closing valve AIR-V-106. 
4.3.2.10 Shut off the air supply to the sample station air lift. 
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4.3.2.11 Shut the respective sample station supply and return valves as shown in 
Table 4.3-2. 
4.3.2.12 Disconnect the sample bottle from the sampling apparatus and install a 
new sample bottle (if required).   
Note:   When removing the sample bottle from the hypodermic sampler, lower 
the sample bottle so that both needles are in the headspace above the 
liquid.  Wait 30 – 60 seconds (until the needles stop dripping).  Quickly 
pull the sample bottle straight down and away from the needles. 
4.3.2.13 If more sample volume is required, repeat steps 4.3.2.1 through 4.3.2.9 
as necessary. 
4.3.2.14 Upon completing sampling activities for each tank, drain the sample 
lines and sample station equipment into a collection vessel. 
4.3.2.15 Open the water supply (SS-V-114A) and return (SS-V-114B) isolation 
valves to the sample station and thoroughly rinse the sample station 
lines.  Collect the water in a collection vessel. 
4.3.2.16 Close the water supply (SS-V-114A) and return (SS-V-114B) isolation 
valves to the sample station and drain the remaining water from the 
sample station. 
4.3.2.17 Transfer the solution collected from the sampling operations into the 
VOA sample vials to be supplied to the analytical laboratory and verify 
that zero headspace is present in the sample vials.   
4.4 System Cleaning 
The feed tank and sampling system will require cleaning prior to Test 5 to prevent 
potential cross contamination of trace concentration of organic residues from 
previous testing.  Water, dilute nitric acid , and/or steam will be employed to clean 
the evaporator system.  The system will be cleaned after all sampling activities 
associated with the operation have been completed. 
4.4.1 Verify that all tanks have been completely drained of test solutions. 
4.4.2 Supply steam to the evaporator vessel, to steam clean the evaporator 
system, by opening the steam supply valve to the evaporator.  Turn on the 
steam generator and allow steam to circulate through the evaporator and 
associated vessels for approximately 30 minutes. 
4.4.3 Charge the feed tank and evaporator vessel with water or dilute nitric acid 
solution.
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4.4.4 Heat and circulate the solution through the evaporator by following the 
evaporator startup instructions. 
4.4.5 After cleaning the evaporator, drain the rinse solution remaining in the 
evaporator vessel to the bottoms collection vessel. 
4.4.6 Circulate the rinsate through the sample lines and the sample station as 
described in the sample collection instructions. 
4.4.7 Drain all solutions from the evaporator and associated vessels.  A sample 
of the solution will be obtained to verify that no cross contamination of 
organics has occurred. 
4.5  Health and Safety Requirements 
Hazardous chemicals will be used during bench-scale system tests and will include nitric 
acid and organic species.  Personnel protective equipment will be provided to mitigate 
potential exposure to these substances.
When handling acidic solutions, personnel shall wear neoprene gloves and a face shield.  
In addition, Draeger sample tubes will be used to monitor the presence of nitric acid 
vapors in the operating area. 
When handling dry chemicals, all measurement of chemicals shall be conducted in a 
ventilated area.  The dry chemicals will then be added to the liquid feed makeup vessel.  
Gloves shall be worn during all dry chemical handling operations.  
When handling organic species, perform all liquid measurements in a ventilated area.  
The organic species will then be added to the liquid feed makeup vessel.  Gloves shall be 
worn during all organic species handling operations.  Once the feed solution has been 
added to the feed tank, maintain the evaporator system at slightly negative conditions to 
prevent organic vapors from entering the operating area.  Additionally, Draeger sample 
tubes will be used to monitor the for the presence of organic vapors in the operating area. 
The evaporator system will contain surfaces that are maintained at elevated temperatures.  
Heated surfaces shall be insulated to protect personnel during evaporator operation.
Signs will be posted to notify personnel of potentially hot surfaces. 
4.6 Waste Management 
The double needle sampler test series will require generation of simulated INTEC waste 
streams.  The total volume of simulated waste solutions and rinse waters will not exceed 
50 gallons.  Simulated solutions from double needle sampler testing will remain in the 
feed for use during a Paint Filter Leach Test (PFLT) of the PEWE system off-gas.  The 
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PFLT will be performed after completion of the double needle sampler test series.  Waste 
management and disposal is detailed in the test plan for the PFLT. 
5.0 SAMPLE AND ANALYSIS RATIONALE 
The primary objective of the double needle sampler test series is to quantify organic 
partitioning which results from INTEC sample collection and handling procedures.  As 
such, the sampling system operation and sampling strategy has been designed to simulate 
INTEC operations.  Prior to previous tests, it was postulated that organic partitioning 
results from the following operational/sampling activities: 
• air sparging of evaporator feed, condensate and bottoms tanks, 
• steam jet transfer of liquid waste to PEWE feed tanks, 
• air jet transfer and hypodermic needle sample collection, 
• sample transfer from sample collection bottles to no-headspace organic vials, and 
• >4° C temporary storage following sample collection. 
These tests  (Tests 1 through 4) demonstrated that the effects of air sparging and 
simulated steam jetting on spiked organic concentrations was significantly greater than 
the effects of air jetted sample collection and sample handling.  After air sparging and 
steam jetting of feed solutions, approximately 75 percent of the spiked VOCs were 
reacted, decomposed, or volatilized and were no longer present in the feed solution. 
This test has been designed to verify the effects of operation of the double needle 
sampling system only.  As such, air sparge and steam jet operations will not be 
conducted.
5.1 Data Quality Objectives 
The US Environmental Protection Agency (EPA) developed the Data Quality Objectives 
(DQOs) process as a system-based tool to support decision making which often follows 
characterization activities. Although the double needle sampler testing does not affect 
remedial or corrective actions, elements of the DQO process are helpful in clearly 
defining and bounding characterization, ultimately resulting in defensible data.  The 
following subsections address relevant DQO issues. 
5.1.1 Problem Statement 
Quantification of volatile organic losses due to operation of double needle sampling 
systems is unachievable at INTEC due to high radioactivity and sampling/analysis 
logistics.  PEWE bottoms are transferred to the tank farm, and PEWE condensate serves 
as feed to the LET&D.  These systems are subject to regulatory scrutiny; bench-scale 
sampling and analysis will contribute to the INTEC characterization database to be used 
for permitting and to demonstrate permit compliance. 
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5.1.2 Data Users 
Double needle sampling system data will be used to support permitting activities 
conducted by BBWI and DOE-ID for the State of Idaho.  Data may also be used by 
INTEC personnel to better understand the fate of organics due to double needle sampler 
operations.
5.1.3 Study Boundaries and Decisions 
All reasonable efforts have been made to simulate INTEC operations and sampling 
protocols during sampler system testing.  Target analytes (Table 5.2-1 below) were 
determined by evaluating PEWE feed data and selecting representative spike 
constituents.  Spiking concentrations were bounded by analytical quantitation limits.  
Nitric acid and inorganic feedstock molarity was determined by evaluating and 
simulating PEWE feed.  
Data generated by this test is anticipated to verify/validate that current INTEC sampling 
methods (i.e. double needle sampler operation) do not result in significant losses of 
volatile organic species.  This data will be used to supplement INTEC process knowledge 
and ongoing RCRA sampling and analysis in generating a characterization database 
which will be used for operational permitting and to demonstrate permit compliance. 
5.2 Target Analytes 
Table 5.2-1 below lists test target analytes.  Target analytes were chosen to best represent 
expected PEWE feed constituents with regard to vapor pressures.  TOC analysis will be 
used for trip blanks and detection of potential cross contamination. 
Table 5.2-1:  Target Analytes 
Volatile Organics Other Analysis 
1,1,1-trichloroethane
toluene
Total Organic Carbon 
(TOC)
carbon disulfide  
5.3 Organic Spiking Concentrations 
Whereas spiking concentrations of inorganics is predicated upon simulating INTEC 
liquid waste feed molarities and specific gravity, organic spiking concentrations are 
dependent upon test objectives and analytical detection limits.  Based on previous tests, 
detection limits are expected to vary between 1 and 10 mg/l.  To help ensure detection in 
all samples, organic spiking concentrations will be 10 times expected detection, or 100 
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mg/l. The volume of organics to be added to a 44 liter feedstock is provided in table 5.3-
1 below. 
Table 5.3-1:  Organic Volumes per 46 Liter Feedstock 
Spiked Organic Volume  
1,1,1-Trichloroethane 3.48 ml 
Carbon disulfide 5.08 ml 
Toluene 3.29 ml 
5.4 Quality Control 
Two quality control (QC) samples will be collected.  The first quality control sample is a 
trip blank to monitor for organic cross contamination that may occur during sample 
shipping.  The second QC sample will be collected following pre-cleaning to monitor for 
cross contamination.   
The analytical laboratory maintains and adheres to a quality control manual that can be 
provided upon request.
6.0  REPORTING 
A detailed operations/sample logbook will be maintained.  All operational observations 
and any deviations from procedure will be recorded.  All pertinent sample collection 
information (date of sample, quantity of sample, observations, etc.) will be recorded.  
Following the receipt and evaluation of analytical data, a comprehensive final report will 
be generated which will include: 
• operations and sampling description, 
• data reduction spreadsheet, 
• organic partitioning calculations, 
• statistical analysis of sampling data, 
• conclusions, 
• additional study recommendations, if any, 
• copy of logbook, and  
•  Attachment 1 data sheets. 
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ATTACHMENT 2 
Double Needle Sampler – Logbook Entries and Data Sheets
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ATTACHMENT 4 
Double Needle Sampler – Photos of Process Equipment
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